Background: Osteopontin (OPN) is highly expressed in colorectal cancer (CRC) and is associated with disease progression in vivo. High levels of OPN have been demonstrated to predict low survival rates in CRC. Autophagy is a process of self-digestion, which is thought to autophagy have not been elucidated. Therefore, we aimed to investigate possible mechanisms Methods: HCT116 cell proliferation, apoptosis, and wound healing assay, and transwell chamber invasion assay, respectively. The ratios of proteins LC3-II/LC3-I, P62, and Atg7 were analyzed by Western-blot. Expressions of Beclin-1, Atg4b, Bnip3, and Vps34, both in transcriptional and translational levels, were analyzed and compared to investigate the formation of autophagosomes. Results: The results showed that OPN can promote cell proliferation, migration, and invasion, as well as inhibit cell apoptosis. It was also demonstrated that OPN could inhibit cell autophagy. Further experiments revealed that the inhibitory effect of OPN on autophagy could be reversed by blocking the p38 MAPK pathway in HCT116 cells. Conclusion: OPN is involved in HCT116 cell progression and is capable of inhibiting cell autophagy possibly by activating the p38 MAPK signaling pathway, implying that OPN could be a potential novel molecular therapeutic biomarker in patients with CRC.
Osteopontin Promotes Cell Migration and Invasion, and Inhibits Apoptosis and Autophagy in Colorectal Cancer by activating the p38 MAPK Signaling Pathway

Introduction
Colorectal cancer (CRC), one of the most common digestive track tumors, remains the third leading cause of cancer-related mortality in both sexes worldwide and presents a great burden for both individuals and society as a whole [1] . Despite recent advances in modern medical technology, CRC remains a disease with high mortality due to local relapse, distant metastases and resistance to chemotherapy [2, 3] . CRC is associated with multiple factors and a complex mechanism of interrelated processes, and presently, it is mainly treated by surgical removal of the focal lesions, chemotherapy in combination with radiotherapy, and other palliative methods. However, all of these therapies have their limitations. Therefore, patients with CRC.
Osteopontin (OPN), a phosphorylated and tumor-related protein, is widespread in various tissues such as mineral compound tissues, epithelial cells, tissues related to intestinal metabolism, lymphocytes, and osteoclasts. Albumin, protein excretion together with OPN were restored in ET+/+eNOS-/-and increased in eNOS-/-animals, which indirectly served as the indicators of kidney metabolism in eNOS knockout mice model [4] . Recent studies have indicated that OPN is closely associated with the proliferation, invasion, and metastasis of various malignant tumors, such as breast cancer, hepatic carcinoma, prostate cancer, colorectal cancer, and lung cancer. Literature data concerning the association between OPN and the predictive of developing pulmonary tuberculosis are available [5] . OPN is capable of serving as an applicable marker for later osteogenic differentiation [6] . Previous studies role in predicting the outcome of clinical therapy in CRC [7, 8] . OPN can bind to 2 receptor signal transfer pathways and gene expression, and can alter the basic activity of tumor cells, including metastasis, invasion, and apoptosis [12] [13] [14] . However, the exact mechanisms of how OPN contributes to CRC cell progression and autophagy remain unclear.
Autophagy, a conserved catabolic process of self-digestion in eukaryotic organism, is involved in the degeneration of organelles and cytoplasmic proteins depending on the lysosomal machinery. Autophagy can help maintain physiological homeostasis and conserve energy by recycling sources of nutrition such as amino acid and fatty acid, thereby serving as deprivation, or any outside stress [15, 16] . Previous studies have indicated that autophagy is associated with the pathogenesis of multiple diseases such as infections, cardiovascular and pulmonary metabolic disorders, neurodegenerative diseases, and cancers, including CRC [17] [18] [19] [20] . The process of autophagy involves complex autophagy regulating pathways.
be involved in cell autophagy [21, 22] . Survival factors, growth factors, and cytokines can pathway [23] .
Up to now, connections between OPN, autophagy, and colorectal cancer have not been reported. In the present study, we therefore analyzed the role of OPN in the proliferation, invasion, and apoptosis of CRC cells, and investigated the relationship between OPN and autophagy, seeking to clarify the complex mechanisms involved in regulating CRC cell autophagy by OPN.
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Cell invasion assay
invasion assay. The transwell chamber assays were designed utilizing 8um pore and 6.5mm polycarbonate 5 temperature. The cells on the surface of matrigel without invading ability of upper chamber were removed bottom of the chamber.
Protein extraction and Western-blotting RNA exaction, cDNA synthesis and reverse transcription-polymerase chain reaction (RT-PCR) analysis
The 500ng total RNA, including mRNA, of the cells in each group was isolated using trizol reagent in accordance with the guidance of the manufacturer. 1ml trizol reagent was added to homogenize the cells in 6-well plate, and the lysates pipetted to 1.5 ml centrifuge cube and incubated for 5 minutes. Following, 200ul trichloromethane per 1ml trizol reagent used was added to the tube, and this tube was shaken vigorously by hand for 20 seconds. After 2 minutes of incubation, the selected sample was centrifuged at 12,000 x g was suctioned out, and a small white fragment was observed. At last, 20ul RNase-free water was added to the tube and incubated for 1 minute.
A total volume of 20 µl, including 15 µl (1µg) RNA template and nuclease-fee water, 4 µl 5x PrimeScript™ reaction mix, and 1 µl iScript reverse transcriptase in each group was used to generate the 6 in each well, cultured in an coverslips were rinsed with PBS again for 5 min 3 times and blocked by incubating the HCt116-attached the darkness. Finally, DAPI was used as a counterstain to label the nuclei. The stained HCT116-attached cells
Statistical analysis
The experiments in this article were performed in triplicate, and the data were expressed as means t-test or one-way
Results
OPN promotes HCT116 cell proliferation and inhibits cell apoptosis
different concentrations of OPN-treated cells, and the results showed that OPN can promote cell proliferation in vitro is demonstrated in the proliferation assay (Fig. 1A) .
cytometry, and found that apoptotic cells in the HCT116 cell line were increased in the antitotal annexin-V-positive staining cells. Higher levels of OPN seemed to have the tendency to decrease the proportion of apoptotic annexin-V-positive cells, which further demonstrated that OPN inhibits cell apoptosis in vitro (Fig. 1B, C) . However, OPN seemed to have no effect on the early apoptotic cells, which were assessed by propidium iodide-negative staining and
com/cpb
apoptotic cells were reduced in the OPN groups and increased in the anti-OPN group, as V-positive staining cells (Fig. 1E) .
OPN promotes HCT116 cell migration and invasion
examined the migration and invasion ability of the cells by wound healing and transwell invasion assay. Cell migration ( Fig. 2A, B) and invasion (Fig. 2C, D) were increased in OPN groups compared with the control, and the high-OPN group tended to have stronger migration and invasion ability.
OPN inhibits HCT116 cell autophagy
The expressions of Beclin1, Atg4b, Bnip3, and Vps34 were downregulated at both the mRNA (Fig. 3A) and protein levels (Fig. 3B, C) in the low-OPN or high-OPN groups secreted OPN promotes cancer cell progression in vitro. Furthermore, the secretory OPN levels of 2 metastatic cell lines, SW620 and HCT116, and 2 non-metastatic cell lines, DLD1 and SW480, were investigated, the OPN level of the SW620 and HCT116 cell lines were found to approximate a concentration of 300 ng per ml [8] . A recent study of uterine endometrial carcinoma showed that exogenous OPN was capable of promoting tumor cells invasion,
human OPN was added to analyze the exogenous OPN. In our study, we compared the blank anti-OPN group allowed us to demonstrate that endocrine OPN had effects as well. We had groups. Previous studies have indicated that OPN can regulate smooth muscle cell autophagy at 6 h, and our studies found that OPN could also regulate HCT116 cell autophagy at 6 h Our study showed that OPN can promote CRC cell proliferation and inhibit cell apoptosis in vitro. invasion in vitro progression. Next, we demonstrated that OPN can regulate CRC cell autophagy at the level of transcription and translation. OPN can inhibit the expression of autophagy-related genes and proteins including Beclin1, Atg4b, Binp3, and vps34 and can also lower the ratio of LC3-to affect HCT116 cell autophagy. Treatment of HCT116 cells with OPN inhibited autophagyrelated genes and protein expression. However, these effects could be reversed by blocking Despite recent developments in the in-depth understanding of and advanced therapeutic methods for CRC, the disease still has a high mortality rate. A better understanding of tumor characteristics like invasiveness and transferability, as well as the mechanisms involved molecular targets for the treatment of patients with CRC.
OPN is a phosphorylated and tumor-related protein encoded by Spp1. OPN was detected with considerable polymorphism, recent study found that the -443C>T polymorphism of can exhibit multiple biological functions, including the activation of some regulatory and structural proteins when connecting with its integrin receptors [30, 31] . CD44 receptors are sulfated adhesion glycoproteins, which can participate in the interaction, adhesion, and migration of cells [32] . Previous studies have indicated that OPN relies on CD44 receptors adenocarcinoma of salivary gland origin and mucoepidermoid carcinoma, as reported in the process of autophagy [35] . Autophagy, a process that can help maintain cell homeostasis, showed that OPN might act as an important factor in regulating cell autophagy, as well as In summary, we reveled that OPN can promote CRC cell proliferation, migration, and invasion, as well as inhibit cell apoptosis and autophagy in vitro. We hypothesize that OPN molecular mechanism of OPN's effect on autophagy in CRC will shed light on the mechanisms involved in CRC cell progression and provide us with a new therapeutic target for the treatment of patients with CRC. 
